Background: Corn silk contains health promoting phytochemicals which could be applied in the treatment of cardiovascular diseases. Aim and objectives: This was designed to evaluate the effect of corn silk extract on lipid profile, CK-MB and LDH. Methods: Fifteen rabbits divided into three experimental groups of 5 rabbits each were studied. The control group(A) was not ingested with the extract throughout the period of study. Group B was ingested with the water extract for 3 weeks while group C was ingested with the mathanolic extract for 3 weeks. Plasma lipid profile, CK-MB and LDH were estimated in the rabbits biochemically by spectrophotometry. The rabbits were well kept and placed on normal diet throughout the period of study. Results: There was a significantly higher mean value of plasma Total Cholesterol Triglyceride in the control rabbits than those obtained in the test rabbits after one week of the administration of methanolic and aqueous extract of corn silk (p<0.05). There was a significantly lower mean value of plasma Total Cholesterol and Triglyceride in the control rabbits than those obtained in the test rabbits after two and three weeks of the administration of methanolic and aqueous extract of corn silk (p<0.05). There was a significantly lower mean value of plasma LDL-Cholesterol in the control rabbits than those obtained in the test rabbits after 2 and 3 weeks of the administration of methanolic and aqueous extract of corn silk (p<0.05). There was a significantly lower mean plasma CK-MB value in the test rabbits than the control rabbits after 3 weeks of administration of aqueous extract of corn silk (p<0.05). There was a significant decrease in Cholesterol and Triglyceride in the rabbits after one week of methanolic extract but prolong administration of the extract significantly increased the Cholesterol, Triglycerides and LDL-Cholesterol. The corn silk extract also has a lowering effect on CK-MB in rabbits administered with corn silk extract. Conclusion: Estimation of plasma CK-MB, Cholesterol, Triglyceride and LDL-Cholesterol in patient undergoing treatment with corn silk extract will be a useful indicies for effective management.
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Introduction
Zea mays L. (Family Poacea), is a cereal that produces one of the most important edible grains in the world. Maize originated from South America and was introduced to Nigeria in the 16th century. It is a tall annual plant with strong erect stalks and a fibrous root system having long narrow leaves spaced alternately on opposite sides of the stem. It produces ears that are enclosed by numerous husks, which are modified leaves. The grains are prepared and consumed in different parts of Nigeria and all over the world. In addition, the grains, leaves, cornsilks, stalk, and inflorescence of the maize plant are used for the treatment of several ailments. The corn silk is used as an antidiabetic and diuretic. The decoction of the silk is consumed for the treatment of urinary troubles and gallstones. The ash of the cob is used for the treatment of cough. The corn husk has been reported to contain arabinoxylan, which has immunological effects. Information obtained from some traditional medicine practitioners and some of their patients reveals that the decoction of the husk is also used for the treatment of pain and arthritis. Corn is one of the most widely grown cereal crops in the world and has become the third most important cereal crops other than wheat and rice [1] . Corn and its other plant parts are used in various food, agricultural and health applications [2] .Corn silk refers to the stigmas from the female flowers of maize. Fresh corn silk resembles soft silk threads 10-20 cm long that are either light green or yellow-brown in color.
Corn silk has long been reported in ancient literatures to be able to assist with prostate problems, bed-wetting, carpel tunnel syndrome, edema and obesity [2] . It has also been used to lessen the effects of premenstrual syndrome, and said to promote relaxation. Corn silk was also reported to be useful in the treatment of urinary infections and cystitis. It is helpful in the management of frequent urination caused by irritation of the bladder and urethral walls as well as, for difficulty in passing urine, e.g. prostate disorders. It relaxes the lining of the urinary tubules and bladder, thus relieving irritation and improving urine excretion. Other biological activities of corn silk constituents well cited in literatures. These include: antibiotic activity toward corn earworm by a flavones glycoside maysin [3] , isolated flavonoids from corn silk were found to act as anti-fatigue and antidiabetic agents [4] .Traditionally corn silk has been used also as antilithiasic, uricosuric, and antiseptic. It is used for the treatment of gout, kidney stones, nephritis, and prostatitis, phenolics and flavonoids found in corn silk were thought to give it its antioxidant properties [5] . Corn silk also improves nutrient contents and physical characteristics of beef patties [6] .
Flavonoids from corn silk have been investigated and confirmed to possess various pharmacological activities such as antihypertensive, anti-infectious, anti-oxidants and anti-diabetic. Therefore, corn silk can be used in the manufacture of health foods and treatment of different diseases such as diabetes.
Corn silk is reported to contain 2.5% of fats, 0.12% volatile oil, 3.8% gums, 2.7% resin, 1.15% of bitter glucosidic substances, 3.18% saponins, 0.05% alkaloids, cryptoxanthin, vitamins c and k,sistosterol, stigmasterol, plant acids (malicc, tartaric etc), anthocyanins, minerals (potassium, calcium, magnesium, iron, aluminium etc. carbohydrate, steroids, protein 13% [7] .
Justification of the study
Corn silk has been used in many part of the world for the treatment of many disease conditions. Inspite of its wide spread use, less study on the effect of cornsilk on cardiovascular markers has been done. Therefore the purpose of this study is to investigate the effect of cornsilk on LDH, CKMB, and lipid profile.
Aim and objectives of the study

Aim
This study was designed to assess the possible effects of corn silk extracts on LDH, CKMB and lipid profile levels in rabbits.
Objectives
To assess and measure the progressive change in the lipid profile levels of the rabbits after extract administration.
To determine the effect of the extract on cardiovascular marker (CKMB).
To determine the level of activity of LDH in the rabbits after administration of the extract.
Hypothesis
That there is no significant difference in the plasma level of CKMB, LDH and lipid profile in the rabbit before and after the administration of the corn silk extract.
That there is no significant difference in the plasma levels of CKMB,LDH and lipid profile in the control and the test subjects.
Materials and methods
Experimental animals
A total number of 15 rabbits were used for this study. The study was carried out at Achievers University, Owo, Ondo state, Nigeria. Rabbits weighing between 700g-1500g were procured were procured from Ado Ekiti , Ekiti State. The rabbits were weighed and allowed to acclimatize for two weeks under standard conditions in big wooden cages. They were fed with growers match feed (purchased from Opeyemi feed, Aderounmu street Okedogbon in Owo Ondo state Nigeria) and water throught the conduct of this research. They were maintained under standard conditions of humidity, temperature and environment.
Study population and methodology Study population
15 male and female albino rabbits (each weighing about 700-1400g) were supplied by animal house from Ado Ekiti. The rabbits were housed in cages and were were fed with feeds (growers match) throughout the period of this research.
Grouping of experimental animals
The rabbits were divided into three experimental groups of 5 rabbits each.
Group A: 5 rabbits in which neither corn water extract nor methanol extract was administered . this group serves as the control group.
Group B: 5 rabbits in which aqueous cornsilk extract was administered everyday per Kg body weight. (400mg/kg) throughout the period of this research.
Group C: 5 rabbits in which methanol extract of cornsilk extract was administered everyday per kg body weight. (400mg/kg) throughout the period of this research.
Blood samples were collected from the rabbits for estimation at one week intervals for the estimation of and lipid profile creatinine kinase MB and lactate dehydrogenase .
The rabbits were acclimated for two weeks and baseline samples were drawn from the rabbits before the administration of the extracts and were subjected to appropriate laboratory estimations. The extract was administered orally at a dose of 400mg/kg bw/day for four weeks. The control group was left untreated. Body weight was recorded weekly.
Measurement of the weight of rabbits
The weight of the rabbits were measured using a weighing balance Category 1: 5 rats with average weight of 785g Category 2: 5 rats with average weight of 1040g Category 3: 5 rats with average weight of 984g
Distribution of rabbits into treatment groups
In order to have fair representation of weight categories in all the treatment groups, rabbits in each weight categories were distributed into three groupsd each, such that, the number of rabbits in each group is equal with different weight.
Relabeling of rabbits according to treatment groups
The rabbits were relabeled according to the treatment group tag in which they belong for example belly red group 2, fore head group 3 etc .
Collection of blood samples: Blood samples were collected after two weeks of acclimatization. Rabbits were fasted overnight and blood was withdrawn through vein puncture from the ear for baseline sampling. Blood samples was collected into lithium heparin for lipid profile estimation and EDTA bottles for LDH and CK-MB estimation. The blood was mixed, centrifuged, the supernatant (plasma) was pipetted out gently into plain bottles and was estimated instantly .
Determinations of total cholesterol (TC), triglycerides and high density lipoprotein cholesterol (HDL-C) were carried out using kits (Agapee) and low-density lipoprotein cholesterol (LDL-C) and other non HDL -C determination was calculated using method by Friedewald et al. [8] .
Method of Extraction of the corn silk
Corn silk (dried cut stigmata of Zea mays L, Poaceae flowers) used for this investigation were collected and were identified and confirmed in January 2010 and authenticated and the voucher specimen was dried at room temperature and an ethanol-water (1:1) extraction was performed using maceration method by soaking in the solvent mixture. The extract was collected after removing the solvent and evaporated using the steam bath Corn silk aqueous extract:
 Apparatus: steam bath ,clean bucket ,electronic weighing balance Procedure:  218.71g of the air dried corn silk was weighed,and poured into a clean bucket  C was poured into the bucket containing the cornsilk  It was allowed to stay for 72 hours at room temperature  It was then sieved and distributed into beakers  The water content was evaporated using a steam bath  The extract gotten was then weighed Corm silk methanolic extract Method: Soxhlet extraction method. Principle: A solid material containing some of the desired compound is placed inside a thimble made from thick filter paper, which is loaded into the main chamber the soxhlet extractor is now placed onto this flask . The solvent is heated to reflux. The solvent vapor travels up a distillation arm and floods into the chamber housing the thimble of solid. The condenser ensures that any solvent vapor cools, and drips down into the chamber housing the solid material. The chamber containing the solid material is slowly filled with warm solvent.Some of the desired compound will then dissolve in the warm solvent. When the soxhlet chamber is almost full, the chamber is automatically emptied by a siphon side arm with the solvent running back down to the distillation flask. The thimble ensures that the solvent does not transport any solid material to the spill pot. This cycle may be allowed to repeat many times over hours or days. During each cycle, a portion of the non-volatile compound dissolves in the solvent after many cycles the desired compound is concentrated in the distillation flask.
After the extraction the solvent was removed, typically by means of a rotary evaporator, yielding the extracted compound [9] .
Analytical methods
Lipid profile Total cholesterol
Method: Enzymatic method. Total cholesterol was determined by colorimetric enzymatic method using agape reagent. The n c ' n c n c y . Principle: The total cholesterol is determined after enzymatic hydrolysis and oxidation. The indicator quinoneimine is formed from hydrogen peroxide and 4-aminoantipyrine in the presence of phenol and peroxidase [10] . Creatinine kinase MB Method: IMMUNO-INHIBITION. Methodology: It was estimated using Agapee reagent.the manufacturers instruction were strictly followed. Principle: The procedure involves measurement of CK activity in the presence of an antibody CK-M monomer. The antibody completely inhibits the activity of CK-MM and half of the activity of CK-MB, while not asffecting the B subunit activity of CK-MB and CK-BB. Then we use CK method to quantitatively determine CK-B activity. The CK-MB activity is obtained by multiplying the CK-B activity by two.
Lactate dehydrogenase
Method: ENZYMATIC METHOD. Kinetic determination of LDH was performed using Agapee reagent and the manufacturers instruction was strictly followed. Principle:
Results
There was a significantly higher mean value of plasma Total Cholesterol Triglyceride in the control rabbits than the results obtained in the test rabbits after one week of the administration of methanolic and aqueous extract of corn silk (p<0.05). There was a significantly lower mean value of plasma Total Cholesterol Triglyceride in the control rabbits than the results obtained in the test rabbits after two and three weeks of the administration of methanolic and aqueous extract of corn silk (p<0.05). There was no significant difference mean value of plasma Total Cholesterol Triglyceride in the control rabbits compared with the results obtained in the test rabbits before the administration of methanolic and aqueous extract of corn silk (p>0.05) (Table1, Figure1) There was a significantly lower mean value of plasma LDL-Cholesterol in the control rabbits than the results obtained in the test rabbits after 2 and 3 weeks of the administration of methanolic and aqueous extract of corn silk (p<0.05). There was no significant difference mean value of plasma HDL-Cholesterol in the control rabbits compared with the results obtained in the test rabbits at the baseline and after 1,2,3 weeks of the administration of methanolic and aqueous extract of corn silk (p>0.05). There was no significant difference mean value of plasma LDLCholesterol in the control rabbits compared with the results obtained in the test rabbits at the baseline and after 1 week of the administration of methanolic and aqueous extract of corn silk (p>0.05) (Table2, Figure 2 ).
There was a significantly lower mean plasma CK-MB value in the test rabbits than the control rabbits after 3 weeks of administration of aqueous extract of corn silk (p<0.05). However there was no significant difference in the mean plasma value of LDH in the control rabbits compared with the test rabbits after 1,2,3 weeks of methanolic and aqueous extract of corn silk (p>0.05). The results obtained also revealed no significant difference in the plasma value of CK-MB in the control rabbits compared with the test rabbits after 1,2,3 weeks of administration of methanolic extract of corn silk (p>0.05). The results obtained also revealed no significant difference in the plasma value of CK-MB in the control rabbits compared with the test rabbits after 1,2 weeks of administration of aqueous extract of corn silk (p>0.05) (Table3, figure 3 ). 
Discussion
There was a significantly higher mean value of plasma Total Cholesterol Triglyceride in the control rabbits than the results obtained in the test rabbits after one week of the administration of methanolic and aqueous extract of corn silk. The above findings agrees with the reports of Zhang et al. [11] on the process of microwaveassisted extraction (MAE) of total flavonoids from corn silk and the hypolipidemia in animal models that corn silk total flavonoids (CSTF) significantly lowered the serum TC, TG and LDL-C levels. The serum lipid level was decreased by CSTF in hyperlipidemic animal models in a dose dependent manner.
There was a significantly lower mean value of plasma Total Cholesterol and Triglyceride in the control rabbits than the results obtained in the test rabbits after two and three weeks of the administration of methanolic and aqueous extract of corn silk. There was a significantly lower mean value of plasma LDL-Cholesterol in the control rabbits than the results obtained in the test rabbits after 2 and 3 weeks of the administration of methanolic and aqueous extract of corn silk.
The above findings does not agree with the reports of Zhang et al. [11] on the process of microwave-assisted extraction (MAE) of total flavonoids from corn silk and the hypolipidemia in animal models that corn silk total flavonoids (CSTF) significantly lowered the serum TC, TG and LDL-C levels. The serum lipid level was decreased by CSTF in hyperlipidemic animal models in a dose dependent manner.This is probably due to the high lipid content of 2.5%fats in corn silk [7] . This is probably due to the high lipid content of 2.5% fats in corn silk [7] .
There was a significantly lower mean plasma CK-MB value in the test rabbits than the control rabbits after 3 weeks of administration of aqueous extract of corn silk. This could be attributed to the antihypertensive effect of corn silk extract. Diaoyu et al. [12] reported antihypertensive effect of corn silk extract and a significant decrease in heart rate in rabbits.
Conclusion
There was a significant decrease in Cholesterol and Triglyceride in the rabbits after one week of methanolic extract but prolong administration of the extract significantly increased the Cholesterol, Triglycerides and LDL-Cholesterol. The corn silk extract also has a lowering effect on CK-MB in rabbits administered with corn silk extract.
Recommendation
Estimation of plasma CK-MB, Cholesterol, Triglyceride and LDL-Cholesterol in patient undergoing treatment with corn silk extract will be a useful indicies for effective management.
